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Abstract

Traditional Darwinian evolutionism that argues the common roots
for the origin of life is evaluated by the recent results in molecular
biology. Molecular evolutionists show that clear genetic relationship
among living organisms is not established at all, In particular, studies
on the Molecular Evolutionary Clock Theory proposed L.C. Pauling
and E, Zuckerkand] show evidences against Darwin s Tree of Life,
The ribosomal RNA “clock”, proposed C.R. Woese and widely
accepted as one of the best molecular “clocks”, requires significantly
revised classification scheme of life. Moreover F. Doolittle proposed
that various forms of life on the earth has multiple origins and were
started through complicate interchange of genes in the community of
primitive cells, Those arguments in evolutionary molecular biology are
reassessed from the creationists’ perspective,
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1. 09| A3}es $AYES

1859'd, 9=2] t}9U(Charles Robert Darwin, 1809-1882)0] "%(f&)2]
719 (£J7); (On the Origin of Species by Means of Natural Selection or
the Preservation of Favoured Race in the Struggle for Life) & 2HH -2
Aol Aol EAshE AEA O dd A2 F2 23 P9 s
83 #F-E FatoAT 4L & U e s FAH R
£ T3l AXNAJL BEAA L A&5HQ A3 AFE AAH Y o)zl
194]7] St o] & A o] 71945 AL thFE & st SEAA A
T o g glAguto} gt

I el o} F g A717} Ak F9E AEE A= 2041 7] Zxke]
€283 33t F48 LA Pol AR Eofo] dojidrt o] =
okl FF2l HHL vlE 19539, AFFIL 419 $k(James Dewey
Watson, 1928-)3} 4=+9] 31#] (Francis Harry Compton Crick, 1916-)9]
DNA®] 2272 3 8¢ Aot} o] 2 Qs 204)7] FHHiE = &2
Ao Aol et BArEAAM 9 djM 7 drdo] A EE, 7}
3] HrgAQl H3kE Folgoh T AldelE A& v 2H o] o
F2 AANAHJ] Bl AgE AN eudlE A& T2 7}
ol thek olaf7} M2} #4F < vAIHI B A7EA] Fo = A
I & F 3k Exzlsl(Molecular Evolution)& thl ] 213188 #2}
Agshe) oM ek da) Aol AlRkE s AR H2e
Ropolch

thlo] A% FE2A o 2R o] B A&HQ sy} ApolE

1) DNAS] o]F P 72& A% T2 2 <18 1962, St A2} Y712 (Maurice
Hugh Frederick Wilkins, 1916-)9} §H74] L-'4Y 2] o) 8F4}-2- ukghr
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A ZAFEARE olE UFdhe FRE A7 wrEAckt & Aol ?
et H2e ATFF da2d RAFEAA e ke thgo] AA|
& TN A F dSHA YB3 E2 #1437 o
He AEE] A% YAHT Yot webs B ) 2A4ES
ol HHo e MEA 99 BAzlgste) AT4gEo] vl dez
ARE 23} Agg B o3 SR vt e nds) 2o
ol EAgte AT AHEE F2EF A MEA 2P 2
a2 e},

2. 829 d&Ad AT Y A

B2 218ke] JQoil A B3ty AbdEo] AE o A& )
H ol i o] A2 Y3} Qe ol el HES 7o YA A
A el o3 TAStE g &40 E NEe AErr)z 5
2},

BEF(species)®] 9&A /MY, & 943 W3l 7ligo) BHstE AL
2 1508 Feoldek & = i}, 184171740 S x Al E L AE
F& g Aol B R E Aoz BTt YEHS o2
18A]7] Fut, "xede] A, (Systema naturae)(108F, 1758W)2k= &) A]
£ &3l ddl YELEFEY 7|28 ¥ 299 2284 Au|(Carolus
Linaeus, 1707-1778)& € 4~ 3t} 25 A4 ulel 2 & Y2 o9A

2) Michael Behe, Darwin' s Black Box : Biochemical Challenge to Evolution, New
York: Touchstone, 1996, pp.3-25. o] ¢} 13}d= A&t B4 e @44
AN ool Zsid-E MEA 298 Holokdt "aAel thato] 2 HEe] glct.
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A FxE Ao g B3 A7) 13N R EHE 1 FF(kind)t) 2
(ram7) "FF" ol AFhs dlH o] ‘npny’ & 19 2teolg © ERHA
Al 2] F(species) B YA HEE ojr oz =HYP}?

28 19417190 Eoje} 3l Ag o] 38t o] B de A
A EE27] AT AA Fol Meld = ks Aol A2t H
RIL o] &gt A EFo| Wste}l A&/de] g thlel FFo] 719, oA
AR 2 Fejd Fol L5d7tA BRI UL Fo 74, A
o] AAEtnzt st Fa% F 7P A vk #o] 89Fd
ik, AAE A o] AE2] F(species)S FFH THo2HE Ff
Ho] L9l 34 (descent with modification) ol 2}3] A A= A o]
o} =22 EA4E ol A& HA el o N2 Fo TS T
A)H o2 29 g (natural selection)e] 712l 23] dojdthe Ao)
o}

thele A2o] X F5Z A (common ancestor) M| EZHE
A F d&Ho R FgE) e BEATEDarwin’' s Tree of
Life)E AAEAE? o] =8 o3tw ) EAfstAY BF3 A7
o HE HEFEL TTE HeEHH AIFE VA 2] d&H }A
oA gotet 4= 9lon, AE thefde Zste] A&H < A e At
2 & £ gl 19417] F4t, el o] ¥ BHslE olg FEF S

3) 299, "Mt HekAE,, A8 FF01E, 1997, p.105.

4) 93, “HetA} & Available from http://www postech.ac kr/press/hs/
contents, htm; Intemnet; accessed 15 February 2001.

5) Neil A, Campbell, Jane B. Reece, and Lawrence G. Mitchell, Biology, Menlo Park:
Benjamin/Cummings, 1999, p.12.

6) Charles Darwin, Origin of Species by Means of Natural Selection, Chicago:
University of Chicago Press, 1952, p.56.
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CHeIol| Ql3l MA|E MSH EE(Darwin' s tree of life), ”

3. 22 QA& A 71

o] FskE o] 1947 FEE EA7R] YET A FRH o
girpelo g Ao}l o F) 204)7] FHHEH 452 FH oL
A3} 8kt FAY B o] A A& AALYA EAppFolA BEY A4
A s E HBse BTE o8 = gvh Fxpxs= 1960
SR v]59) Eej3ietatolzt Wl 4] £%(Linus Carl Pauling,
1901-1994)%} A2j ¥ o} T2 UE 9 ExlelstdFh(Institute of
Molecular Medical Sciences in Palo Alto) 21 F##HAZFE(Emile
Zuckerkandl)e] A9 “Ex} 23}A1A 72" (Molecular Evolutionary
Clock Theory)& AQFsHHA Al=F=| it ”

158



ERRTIEE opofA LiEH MEo| oISy

B2 JgAA 7P Gl A o) ofnliit M EF DNAY FAFEE
A7t @& Wol7t F2 =lo] QlojA] ste] AR FAEE AR o]
449 F QUtE ol2ott auE Zpr] tE AEEIMFH FilE
e Ve g FRse DHAEY opvlAt HEE vlugo R AE
E7ke] 73le] AelE SAY & vk Aot o] ol mazd F
AEES N of 54 iAo ohuAt M EE vwshd I xjolE
WEEZ Vebd 5 L o]of wabr] F F Alolo] 2stA AHelE A
3 g oz B Aol 7HsahA Hrt. o] o]&2 1970 dd] o] F
DNAS| F71X g sjE7]eo] /idtso] Be Tl o] ofulinil A Fo]
Hr} g7 S5l whebA B2 21518t A o BHA ) g o 3ht
2 ZA3A =Huot”

BApEolA] olgfgt 2 Fste] 7hdo] TA% o] F Ad 304 d
H A ES A S-S Gl A ool B AgAo R BApRisel Al
Az A" 4 e AR A biomolecule)E W73l 7] Y8l =Ha)gk
o} 283 oa aAEste FANORE B Y TEERYL

8) Emile Zuckerkandl and Linus Pauling, "Molecules as Documents of Evolutionary
History,” Journal of Theoretical Biology, 8(1965), pp.357-366, &% & =38t}
(1954), == G381 3(1962) F7HE TR

9) Russel F. Doolittle, Dafei Feng, Simon Tsang, Glen Cho, and Elizabeth Little,
“Determining Divergence Times of the Major Kingdoms of Living Organisms with a

Protein Clock,” Science, 271(1996), pp.470-477.

10) S92 Bl ABELE o8 EAtustel £AHE olnl WEl(Michael Denton)?]
Axjoll AAEHA 27R5 o] ek, 1 ofu] 19700 FEil SN EM A ARE
B3l 2Apzlste] B A& AAE e B nastAd H 18t e
AolA dofuba Qe Aol tiet FxEH B moix Babzlghel Ed4H
o thah Hele] 21239l el Hahdel Jrka & 4 Uv}. Michael Denton, %
wakeld FHstE S 98}y, Mg S B RS ST, 1994, pp.309-345.
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2HE Rsle] AR Azl BEH] AlSS Bt e wEax) A
S8 gk

HZ 109 @ B B2 AFLAG M 7 FadH AHEE B
Z3}e] A= 2] BF RNA(Ribosomal RNA: rRNA)EA] o] AL )=
2 o]t 8H(University of Illinois)¢} v] A& Fge Y2(Carl R,
Woese)ol| 23] A5 =Y AT ov] B AFHES 1960\t BHE
g AS RISt AJAIR AHE3l AEZISY AEE et
A=E ot 28y fae SAF R A AR EG 22 AF
EFolA @A Aol Fo3leg RE Q& g5Ho R EAshe
2| BE RNAZ} o] AFHRQ 22428 AJA 2 o] F Qo Ztat
of AFEATE? Y29 AFEFH v|AE BRI E ATl o
A HBEEC] SR BHEY £ e AR T3 At ¥
HE vk ¢ Q7] g &t g B rhed A AEEA A8
s ey 9 8l EEE 7)EE ARSE AlF ER71 2@
ool #2H218E AlAIE o) &3 Wy o] mEA RAs) E £ Ui &
3 thdo] st ESe Aol R v EEL 08 FAERET
A 2o n R o]E4] st g 3 E-2 v doll Ao e A
o] FFXHoBRE Y HeE 27]9] HE AT TZE ¢43] st
Al e w9 Fa3 ou)7t AT o] 2§t B ERE ] 7l 7}
2 Y2 29 EAAQ] AFE T ZEF RNAY HH A 7)E
ol g AEES TEEHE Sold nAdE @S B AH. 2

1y olejdt ML 9498 FAHegE "BA ASE AT (Molecular
Phylogeny)’ 3= “¥-2} A% 8HMolecular Systematics)” o2} 3L e},
12) CR, Woese, “Bacterial Evolution,” Microbiological Review, 51(1987), pp.221-271,

13) Ford Doolittle, “Phylogenetic Classfication and the Universal Tree,” Science,
284(1999), p.2124,
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o] o] & T2 HEQ TEZANCERE X0 Ea o] AT U
Ehd A3 o2 HETO R Bty “o}7tolo} (Archaea)Et i A FA
a3t ch

2l BE RNAS] AR o w2 W A1ite] B E &9 AFL F52Y
S 2 HE 27| Mizt(bacteria), o}F}ojo}, 1|3 FAEo] TFEHE
218 A& (eukaryote)9] Al 7]&] 7FA](branch)Z WFol# 2547}
st Ao AAHA? 53] AFEANA FEEE ofd A ¥
Fo HETEL 2R3 A2 B3 9Y(domain) o2 HHE
AL, N1&d g =& AE EFAAI AR, kingdom)Eoh 394
AAs)of gHo] A= AT}

A 109 B9t H29] 2|EE RNAE o8-8 d7& £x13138}d glof
A BEZAQ g o Ffislo] n]EE ol e} 5215 s AIES
A3k dHolz ==Y e AR ER ol2F dTFEHs}
ulodElo] x7)0] 9 FEZAO ZHE] A)FElY A A e 2o
e ¥ A3k A2 BB AT S(Tree of Life)E 27l13H7] Al
2 P b AP ESAEL oY o]F 1009 o] AAFHY

M ASA H2F olzd AR 72 LU AHolgde g nAF
(archaebacteria)o|2} Rt

15) I E (A4, eukaryote)& M EHo| 2, & ATH(R) o8 A2l &g T
3] YAYE(FEHE AN = Tolc}, ANPEL A S 3 Axe
F/dso] slon dME 2 M E 58, $2FE A9 A8, 12lu AYEFo}
oldl s ect.

16) CR. Woese, O, Kandler, and ML. Wheelis, “Towards a natural system of
organisms: proposal for the domains Archaea, Bacteria, and Eucarya,” Proceeding
of National Academy of Science USA, 87(1990), pp.4576-4579,

17) (From Ford Doolittle,, Science, 284:2125, 1999).

18) Laura Maley and Charles Marshall, “The Coming of Age of Molecular Systematics,”
Science, 279(1998), pp. 505-506,
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Domain [ﬁ;ftcric i Enlnry;“ - Archaza

thdomt
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g e

2| ZE RNAOH 7| X504 4 2A(Carl Woese)ol| 23l H|QH A2 A 230
(domain}g LEfLE AEEY

W] eS| W & UAY A B4 o) F x7] Fste] i}
€ ol2f¥ Azt vlAlH B AT E B3 A3 FEE £ ¢
222} 71daHA H3io

2™ 2 5ok g AT AT AR 1Y) thete] 2L
@k QlEvk? idigke g oo HE Bty AT dns
& e JE AEE agHoz HEtA Bala i}, 2388 Y4B
AME= T ol F BEHoZ 4o, FEZAE Bal(roon R 3}
o A5 o WstHol L HEAFTEE Aokt s 4L A
718aL ek ® EApRste] AR EE owd #AE |1Fo g AMg-sty
B 3 4T AFge RAE Jlolzta =i}, a9 sy E

19) B2 Ag-E-Fgol o8] whEol 2 YEAFE (tree of life)E Phylogenetic Tree 2
& 2 718 T EE vl AR A9 FYsit)

20) Harve Philippe and Patrick Forterre, “The rooting of the universal tree of life is not
reliable,” Journal of Molecular Evolution, 49(1999), pp.509-523,
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BARISHE i T0IA LiEf B Beiaa

HAEL 2 BE RNA 2olx o2 YR FHFRE s} AAZ
o|-g-3to] A3te] AZEE TEigict a2 T g e Bas
Zigke] AAR 2143 o ol Bt ASEE PYRE
RNAE 7122 ¢ AT =S 3% @A JehgA gttt ™ £3) DNA
BN E =7 BE R o AEA A FAPEI} B H o
whel hFe Ak Bt 7Hsdhd) v wstE g2 ol2fdt EYUX
e oS £t Yepd 2o

YA HZ A ERAEL oY o|F HA7R] BHo A7} 5
o2, T4l el Alatste] 449l 23kE &gl AE )
ALt 2EAHOZ ARE 7MY ol 2As L vk oA A7)
A|ZEEATEP® o)L thelo] A% A o] YEL dh}o] FEX

< B2 3o Yol T 5330 g d4ste 1sd Aol opug}
2318 oA /2] YAMEE S A (community of primitive cells) S
& O 719 B AAReH, Ok AR 28-e Faho] A

21) g E9 AT #AE 0|88 Azt AT EdME neo}t BV AdAol e
Ao yehd vhHd Beke RAE ol 83 19} B ¢33 A At
HAeZ el e Mo M2 & BAE 7[R0 b} dojz] #1313} A%
< v 28t 7| HE YBAYS HojFER] Feohs Aot

22) 3 A& WA AA o 12 FRE A (genome)ol2tiL 311 Alx FAE H=3
= 2+go| “Genome Project” o)t} @A} Genome Projecty 1718 123 of] 4§
ER oA olv] dEFHUT ko 7 Fub3| Aigd Holrt,

23) James Lake, Ravi Jain, and Maria Revera, “Mix and Match in the Tree of Life,”
Science, 283(1999), pp.2027-2028,

24) Elizabeth Pennisi, “Genome Data Shake Tree of Life,” Science 280(1998): 672-674.

25) Elizabeth Pennisi, “Is It Time to Uproot the Tree of Life, Science, 284(1999),
pp.1305-1307,

26) Harve Philippe and Patrick Forterre, pp, 520,
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folr

BABHEM B4 o UL Aolehe= AHE AL A&
A Fjvct BER$- Rt 8H(Dalhousie University) o] #2} 213}8kal F2
& (Ford Doolitte)2 th1 9] 7l ol Bt Alke JF2olA] X3t
on Fatel WA Aol wel AFE M2 Eol asithe AFE
U3 a2 A A& 27 st E Fele] Beje} A F2E
T A5 U Feo] AEAITESE gl UdE 2R
Al 3 M2 B 43 3tHAE AolekE 2FE FH o] A2
AT EE A HA >

moj

FHE O HAIE D82 ASE

27) Ford Doolitle, “Uprooting the Tree of Life,” Scientific American, 282(2000), pp.90-
95.

28) Ford Doolittle, 2127,

20) ol¥ 2 o|EL 4G YR TFZA ARE & IETF2GARE 7 Hac

30} From Ford Doolittle, , Science, 284:2127, 1999.
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ol2|E HZ o FHEL A 109 | 2t o]FolW A zIste] A7
AoEo] duHL A& Mste] HYE adH o Husix] Ra}
I gle A E I Ao 24 sk e Fad WA $32 ¥y
3HA| stlTt. vhota e EARIshE Fefe] AEQ A3 At Aid
< ARAe7| Mok WakE 278k gloka & 4 gl

4. EARE ] A A F=2EH 18

AF7HA Fele EATEdAMe AstdTe dd4 dE du4e
HoFA x3te] el d&HQ Mg aHH oz FANA BEge
AHEgT IYE 223 B A ¥ o o]t #1315} 34
Eo| AA 8 F& vk TR

Aedds {2 ISP ERAEL 2] P49 A28 dolA
71 A ABA e AEH PHE dA Rapxt o o) ¥ BEl
Y uUF 72 YE AFEE I8 24 N2 AEATER £3
3toq A skt Aol 7H BARR ] S el W A E
9] 3 24L& 37t bzl trd Roln] BAAAIE Alol oA Y}
s BYAE AEE0Y 84§47 o)Fd 2 B3 Ay
of &l%t Zoletar AE RAojrt. o] AL FAzste] AFEo] RolFE
RS BUAE A138] A5 A gof RFo] X5
A sk AEAH(F W2 M & Folet & & et

[kt gholld A7 AN ch o] A FE 2oy
Bl 429 453 Astel di 714 o] Adolet EArEM T o8
UF3h= FHE TAHE| Slojof @}, §3] AR E 7|&e 2E
g, 4 g, B, Fels, Aeld, 22 via sRet Fo dyRrcg
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U HASY A BB d53 23E AP F lojof g a3
U FE2 ABEFAEY mF 2 JTHo|A] TR 2357 47
of A% g eg TS Ao /NP Ex} A&t o) 2]
EAZE =4 FAsta ok

5. F3ZEH AR A 9 3

a2 o] £ e | A F2EH M E ARA =
B Jde7h? F2EH BFoA BE old £ARsEY FAE
2 AEL OGS 7Y 2R B3% 43528 7Hed 3iskE Ao o}
el 23] EAGEAARE 4 JE §UAFH 5548 RAFE
Aolzt Ak, AdHH O R KA AEH 0 E Rol&= o] HEFE
YR EAFFAA Blwdtd AitEe AS5AS $AE 5 7] o
wolch, webx] Eapxiste] A7 ARES HH AEEL d5Ho7|R
T i3] Ba& 2ol A3 AT ke 238 2hzte] AEo] 7}
e AF4E S4E B9F Joka & 5 ok

AV AE Z3te] o] ASHo|r|H BA&Holzte A E o]
o] oh& AEE BoldlA e ARE AAEHA g2k /el AskE
A7 A sput=digh(Harvard University)9] 3LQ15F8H=}o] 2} gjujt]
& FH(Peabody Museum)®] &3¢l B¥](David Pilbeam, 1940-)<&
19709 & o] X Abe] FAL A3EH FAE MR QB B
o|A Yrthe AL Ll AR #£A1z1gle] 0]EE H 8
Rl h& EAHLZ A7) 2+ £33t e FAE T3t &

31) David Pilbeam, The Ascent of Man (New York: Macmillan,1972), 47,
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AHRE9] A= A5 F o] ofU ] 242} Hrlo] 24-& Zhe Bd4H A
TS FHIA F2EF AR BES AAIG} Sl ® ofgE 3l
o] 1P E8EA} F = (Stephen Jay Gould, 1941-)ol o]3) A A3l g &
439 % o| Z(Br F A #3, Punctuated Equilibria Theory) % 34 %A ¢]
BAEAE A48k ARMEH A zslol o]t ®

thele] Fo] 719, ol F o Bt X AstAe} Y EAAEL F
%2 d43ke F8h (Missing Links)& 274517] A3t @ = F
£ 71&8 ot HEe A4S ARA 2 Sy AR 2
28k AgoA S ESAEL 218l gt A7) st o] FA
M vepd BAES AFHH o2 FEIA & Fa% tigtolzta A7}
ok > 22y A2 BR8] FAE 2318 vl 3 SHE AE
Z13te] AFEE HeloM e £ HELH B2 AFHos
&2 B HAE Hol oA WSS AT 1 glct. ulebA] H
A8t A7 dAE gEHo 2 HEL 7] "I FRUYE” 14§
S4% B8 73 B Qv A28 F4-8 A A F kL o)

FZEH BHNA B of ExFolr g Z AE2te] A 943
oj7| Bt B o|n 45 HAET: 93l 4 HEEY 1H
A& BoFa ke AHL A2E 7HeAE AARIE ok & ¢
At & o2 FAANES Y AL A% AEHs} g 2=
A& WY 5 Y= N2 71318 FolE 7HeAo] Frhe Aol
o 53] 22 DNA AR % 7] vjeba whdo] ofdk HGP(Human

32) 297 9, ke FHA AP, Mg A28 S8, 1981, p.144
oA Zj <18

33) ¥5F, A= W3, i CUP, 1997, p.177.

34) Jonathan Wells, Icons of Evolution - Science or Myth?, Washington DC: Regnery
Publishing, 2000, p.42.
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Genome Project)®] &3} 1 A7 A7) T Be AESS #7
BRE WE SE2 ¥ Wb 20 S8 3k ok makA 2147)
o A4 BAAEe) 2Rk Tof ohe ulAHel Aol A
Ne| F7be EAszdMe H2e F2ed 29 Wade B
2783 k>

35) ol2i@ Aol AR LAEF H4 2ltiSe} FAgHQ) ) B)(Michael Behe)oll
A3 AAE EAFEAA degte AWEAYY gHEIEE BERA
(irreducible complexity)$] 71'd-& vi-¢ FE-# 93}c}. Michael Behe, pp.39-44.
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